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Re: Comments of Bristol-Myers Squibb Company
Petition Docket Number 01P-0061/CP 1 (Ifosfamide for Injection, USP)

On behalf of Bristbl-Myers Squibb Company (“BMS”), the undersigned submits
these comments pursuant to 21 C.F.R. § 10.30(d), in response to the Citizen Petition filed by Tom
Stothoff of American Pharmaceutical Partners, Inc. (“APP”), and received by the Food and Drug
Administration (“FDA”) on February 2, 2001. The Citizen Petition seeks permission from FDA
to file an abbreviated new drug application (“ANDA”) for Ifosfamide for Injection, USP, and a
determination of whether the listed drug, IFEX® (ifosfamide for injection) was withdrawn by
BMS for safety or effectiveness reasons. BMS requests that the Commissioner of Food and
Drugs find that BMS’s cancer drug IFEX, appearing on the Discontinued Drug Product List in
FDA’s publication Approved Drug Products With Therapeutic Equivalence Evaluations (the
“Orange Book™), has not been withdrawn and is not separately marketed by BMS for reasons of
safety or effectiveness.

I. BACKGROUND

IFEX, used in combination with certain other approved antineoplastic agents, is
indicated for third line chemotherapy of germ cell testicular cancer. In the IFEX developmental
clinical studies, it was observed that urotoxic side effects, especially hemorrhagic cystitis, were
frequently associated with the administration of IFEX. For this reason, FDA appeared reluctant
to approve IFEX without the assurance that MESNEX® (mesna) Injection, a drug indicated for
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reducing the incidence of ifosfamide-induced hemorrhagic cystitis, would also be available
through an approved NDA. Thus, the IFEX NDA and the MESNEX NDA were both approved
on December 30, 1988 with the indication section of the IFEX package insert stating that IFEX
“should ordinarily be used in combination with a prophylactic agent for hemorrhagic cystitis, such
as mesna.” As a result and to help ensure against the dangerous urotoxicity risk, BMS has always
sold IFEX only in combination packages with MESNEX, as stated in the package insert:

HOW SUPPLIED

IFEX® (ifosfamide for injection) is only available in combination packages with
the uroprotective agent MESNEX® (mesna) injection. v

IFEX (ifosfamide for injection)/MESNEX® (mesna) Injection.

Following the 1988 approvals, there were two combination kits of IFEX and

MESNEX. The first contained 1-gram single dose vials of IFEX and 200mg single dose ampules
of MESNEX. The 1gm/vial ]FEX was designated NDA No. 19763 001. The second contained

3-gram single dose vials of IFEX and 400-mg single dose ampules of MESNEX. The 3gm/vial
IFEX was designated NDA No.- 19763 002. Unlike IFEX, which was only sold in the
combination kit, MESNEX was also sold alone, as its uroprotective properties are also useful
with other chemotherapeutic agents. In October 1992, BMS added a MESNEX 1-gram vial to
the IFEX/MESNEX Kits.

In 1998, the FDA, on its own initiative, ended the separate listing treatment for
IFEX and MESNEX in the Orange Book. Whereas previously IFEX and MESNEX had been
separately listed, the FDA replaced the IFEX-only listings (001 and 002) under the IFEX NDA
with two new product numbers -- 003 and 004 -- for two new product names: the
“IFEX/MESNEX Kit 1gm/vial; 100mg/ml”, and the “IFEX/MESNEX Kit, 3mg/vial; 100mg/ml”.
Presumably because BMS has always marketed IFEX in a combination pack with MESNEX, the
FDA moved the separate IFEX listing to the Discontinued Drug Product List in the Orange Book.
BMS did not, however, withdraw or cease marketing IFEX in any form. Therefore, BMS never
withdrew or ceased to market IFEX in any form, rather the FDA modified the Orange Book
listing to conform with the manner in which IFEX has always been marketed, as the
IFEX/MESNEX Kit.

II. FDA Determination of Reasans for Withdrawal

An ANDA must rely on a reference listed drug. 21 U.S.C. § 355()}(2). If a listed
drug has ceased to be offered for sale by its manufacturer, a person wishing to submit an ANDA
for the drug must petition FDA for a determination of whether the drug was withdrawn for
reasons of safety or effectiveness’ and must include all evidence available to the petitioner
concerning the reasons for withdrawal. 21 C.F.R. § 314.122(a); 21 CF.R. § 314.161(b). An
Agency determination that the drug was withdrawn from sale (or never marketed at all) for

' FDA has determined that, for purposes of § 314.161, never marketing an approved drug
product is equivalent to w1thdrawmg the drug product from sale, See, e.g., 65 Fed. Reg. 38561
(June 21, 2000).




reasons bearing on safety or effectiveness precludes subrmss1on of an ANDA for that drug
product. 21 CF.R. § 314.122(c).

In determining whether a drug was withdrawn from sale for reasons of safety or
effectiveness, the Agency considers the evidence in the petition® and any other evidence before the
Agency. 21 CF.R. § 314.122(b). The preamble to FDA’s proposed ANDA regulations provides
the only specific guidance for the Agency’s inquiry, and states that the Agency’s determination is
an

attempt[] to focus on the intent of the manufacturer. . . .The legislative history of this
provision makes clear, however, Congress’ intent that the agency examine whether the
manufacturer had safety or effectiveness concerns about the withdrawn drug independent
of the reasons given by the manufacturer for the withdrawal. . . .The agency’s inquiry,
therefore, will focus on whether there were sufficient concerns about safety and
effectiveness to make a withdrawal from sale likely and reasonable. . . . The agency will
also consider other factors in detemlining whether a market withdrawal was for safety and
effectiveness reasons, such as increases in the number of adverse drug reactions reported '
on the drug and published or unpublished studies of the drug questioning its safety or
effectiveness.

54 Fed. Reg. 26872, 28907 (July 10, 1989).°

M. FDA’s Review of the APP Citizen Petition
A. BMS Has Never Withdrawn or Ceased to Market IFEX.

The Citizen Petition filed by APP seeks permission from FDA to file an ANDA for
~ ifosfamide for injection, USP, and a determination of whether the listed drug, IFEX® (ifosfamide
for injection) was withdrawn by BMS for safety or effectiveness reasons. BMS, however, has
never withdrawn or ceased to market IFEX in any form. As the regulatory history of IFEX and
- MESNEX makes clear, BMS has always marketed IFEX with MESNEX in the combination
-package since the time of their approval. Presumably the FDA moved the IF_EX-only listings to
the Discontinued Drug Product List to conform the listing of IFEX with the manner in which it
has always been marketed. Therefore, the drug product has always been the IFEX/MESNEX kit,
and there is no withdrawn or non-marketed product Accordingly, the FDA should deny APP’s
Citizen Petition on the grounds that there is no withdrawn or non-marketed drug.

2 APP has not provided any evidence whatsoever in its petition.

? In a recent Draft Guidance, FDA has reaffirmed that the criteria in the proposed rule are still to
be applied to an agency determination of reason for product withdrawal. See Guidance for
Industry, Referencing Discontinued Labeling for Listed Drugs in Abbreviated New Drug
Applications, at 6 (Draft, October 2000).




B. BMS Has Never Marketed IFEX as a Single Product For Safety Reasons.

Even if the FDA determines that there has been a withdrawn or non-marketed
drug, there are at least three reascns why FDA must conclude that BMS does not market IFEX
without MESNEX because of safety concerns.

First, as the IFEX labeling makes clear, to be safe, IFEX should be administered in
conjunction with a uroprotective agent, such as MESNEX. This, in fact, is the reason that the
IFEX labeling states that “IFEX® (ifosfamide for injection) is only available in combination
packages with the uroprotective agent MESNEX® (mesna) injection.” The transcript of the
Oncologic Drugs Advisory Committee (“ODAC”) that recommended the approval of IFEX is
replete with concerns about the necessity of using mesna with ifosfamide. See, e.g., Remarks of
Gerald Sokol, M.D., FDA Oncologic Drugs Advisory Committee Transcript at 67-68, April 19,
1988 (“. . . not to use mesna in [third line testicular cancer patients] is certainly jeopardizing these
patients very significantly . . .”) Similarly, the ODAC raised legitimate concerns about the
availability of mesna for use with ifosfamide once both drugs gain full approval:

DR. MOERTEL: ... This is not the only disease that ifosfamide and mesna is
rumbling around for. Is there a question then about whether or not the supply
would be ready to meet the demand that might occur in not only the indication but
in these other diseases where this drug will be used once it gets out on the market?

DR. TEMPLE: Obviously I can’t give you a fully definitive answer on that. We

can certainly explore it but I would expect the labeling would have a fairly strong

statement that says you shouldn’t be using this unless you can get mesna.
Exchange between Charles G. Moertel, M.D. and Robert Temple, M.D., Tr. at 139-40 (emphasis
added).

For these reasons, FDA made the approval of IFEX dependent upon the inclusion
of the labeling statement that IFEX “should ordinarily be used in combination with a prophylactic
agent for hemorrhagic cystitis, such as mesna.”™ Furthermore, the FDA appeared reluctant to
approve the IFEX NDA alone without the assurance that MESNEX would also be available.
BMS co-packaged IFEX with MESNEX to provide greater assurance that physicians would co-
administer mesna with ifosfamide than would be achieved if 1fosfamlde were sold alone. The sale
of an ifosfamide-only product could increase the likelihood that mesna mlght not be available at
the time 1fosfamlde is admlmsterecf wh1ch could result in ifosfamide belng 1nappropr1ate1y

* The December 30, 1988 approval letter for IFEX (attached at Exhibit A) states that:
...the product is safe and effective for use as recommended in the enclosed marked
up draft labeling. Accordingly, the application, with the requested labeling
revisions, is approved effective on the date of this letter. These revisions are terms
of the NDA approval. Marketing the product before making the revisions, exactly
as requested, may render the product misbranded and an unapproved new drug.
Thus, FDA required BMS to mclude the reference to mesna in the IFEX labeling as a condition
of final approval.




administered. As a result, there could be a greater potential for urotoxic side effects in patients
treated inappropriately without mesna. :

Second, in addntlon to the safety information in the IFEX labeling relatmg to the
combination use of IFEX and MESNEX, medical literature supports the proposition that IFEX
should only be used in combination with MESNEX. In fact, many published articles support the
necessity of administering MESNEX when IFEX is used. An abbreviated bibliography of some of
these articles is attached as Exhibit B. Because a consensus exists among FDA, BMS, and the
scientific community that administration of IFEX should always include MESNEX, the sale of
IFEX without MESNEX increases the likelihood of IFEX being administered inappropriately, and
therefore should be considered unsafe

Third, the manner’ in which IFEX is co-administered with MESNEX must be
considered. Due to a delayed onset of poss1ble severe urotoxic reactions, it is essential that
MESNEX be available to patients receiving IFEX not only at initial administration, but also for a
dose at four and eight hours post IFEX administration as indicated in the package insert for IFEX.
Medical literature also supports the use of MESNEX for a period of up to 24 hours after IFEX is
administered. Therefore, an adequate supply of MESNEX must accompany each and every vial
of IFEX to ensure safe administration.

BMS has never sought to market IFEX alone because of these safety concerns.
Indeed, FDA, the ODAC and the medical community at large share these safety concerns, making
it unlikely that BMS could receive approval from FDA to market IFEX alone, even if it were to
seek such a result. Therefore, the issue before the FDA should not be whether the IFEX listing
was withdrawn, but whether it is appropriate for an ifosfamide product to be marketed without
mesna. If even one patient does not receive mesna as needed at the time ifosfamide is
administered because it is not available, a grave injustice will have occurred. BMS has always
marketed IFEX in a combination package with MESNEX because it believes sale of an
ifosfamide-only product would not address the safety concerns raised by the FDA and the ODAC
and would, therefore, be unsafe. FDA should therefore deny APP’s Citizen Petition.

IV. Conclusion

There is no doubt that administration of IFEX without MESNEX is unsafe. This
safety concern has persisted since the original FDA review of IFEX and continues to exist today.
Based upon this concern for potential severe urotoxic reactions, BMS has chosen to market IFEX
only in the IFEX/MESNEX Kit. This decision has been supported by the FDA and is reflected in
- the FDA-requested changes to the IFEX labeling and the FDA dec1s10n to end the separate listing
treatment of IFEX and MESNEX in the Orange Book. BMS has never withdrawn or ceased to
market IFEX in any form and believes that the FDA moved the IFEX-only listings to the
Discontinued Drug Product List to reflect the manner in which IFEX has always been marketed,
as the IFEX/MESNEX Kit. BMS also believes that based upon information available in 1988, as
well as information made available since that time, FDA must determine that safety concerns led




to the BMS decision to refrain from marketing IFEX without MESNEX. Therefore, the FDA
should deny APP's Citizen Petition because no form of IFEX has ever been withdrawn or non-
marketed and because the sale of an ifosfamide-only product would be unsafe.

Respectfully submitted,

BRISTOL-MYERS SQUIBB COMPANY
David T. Bonk

Vice President & Associate General Counsel
Intellectual Property
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DEPARTMENT OF HEALTH & HUMAN SERVICES

Public Health Service

NDA 19-763

" g -

Bristol-Myers Company
S Research Parkway
P.0O. Box 5100

Wallingford, Comnecticut 06492-7660

Attention: Cheryl L. Anderson
Manager
Drug Regulatory Affairs

Dear Ma. Anderson:

Food and Drug Admunistration
Rockville MD 20887

0EC 30 1988

1-6-89 Copied For:

Attached Memo

NDA 19-763 Correspondence Binder
FDA Correspondence Binder

FDA Approval Letters Binder

Please refer to your December 9, 1987 new drug application submitted
under section 505(b)(1l) of the Federal Food, Drug, and Cosmetic Act

for 1fex (sterile ifosfamide).

We acknowledge receipt of your amendments dated July 7, August 3,

November 10, 15, 22 and December 1 and 16, 1988.

We also acknqwledge the December 28, 1988 amendment submitted by
your supplier for the bulk drug substance which provides a
commitment to improve the water supply system by June 1, 1989 for

" the manufaccure of ifosfamide in Bielefald,

Reference also is made to the December 29, 1988 telephone
conversation berw2en Dr, George Gill of your company and Ms, Sandy
Barnes of this administration in which he agreed that Bristol-Myers
would test each can of the bulk ifcsfamide powder individually for
sterility and apyrogenicity and would perform a feasidility study on

developing a lyophilized dosage form of ifosfamide,

We have completed the review of this application, including the
dzaft labeliang submitted on December L6, 1988, and have concluded
that adequate information has been presented ro demonatrate that the
drug product is safe and effective for use as recommended in the
enclosed marked up draft labeling. Accordingly, the application,
with the requested labeling revisions, is approved effective on the

date of zhis letter,

These revisions are terms of the NDA approval,

Marketing the

product before making the revisions, exactly as requested, may
render the product misbranded and an unapproved new drug.

Please submit twelve copies of the final printed labeling when it is
available, Please individually mount seven ofthe copies on heavy
weight paper or similar material, For aduwinistrative purposes chis
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NDA 19-763

submission should be designated "FPPL for approved NDA 19-763".

Approval of this FPL by FDA is not required before the labeling is
used,

Should additional information relating to the safety and :
effectiveness of the drug become available prior to our receipe of

the final printed labeling, revision of thac labeling may be
required, :

While all other aspects of this application have been fouand to be
approvable the required validation of the analytical methods has not_
been completed, In such a case, the policy of the Center for Drug
Evaluation and Research is to proceed with approval., We expect your

cooperation to help resolve expeditiously any problems that may
occur with respect to validations,

We are unaware of any studies that describe the pharmacokinetics of
Ifex for the dosing regimen that is proposed in the package inaert
and when given in coanjunction with the other drugs with which it
will be prescridbed, Pharmacokinetic date in compromised hepatic
and/or renal function patients would be of interest since the drug
undergoes metabolic activation by microsomal liver enzymes and its
metabolites are excreted predominantly via the kidney. 1f such
studies are conducted, ifosfamide and ita active merabolites in the
plasma and urine should be quantitated racther than using a
non-specific assay, We would like to meet with you to discuss

additional pharmacokinetic studies to improve the information in the
labe 1ing .

In addition, we would appreciate your submitting copies of the
introductory promotional material that you propose to use for this
product. Please submit one copy to the Division of Oncology and

Radiopharmaceutical Drug Products and a second, along with a copy of
the package insert, directly to:

Division of Drug Advertising and‘Labeling, HFD-240
Room Ll0OB=04

5600 Fishers Lane
Rockville, Maryland 20857

Pleass submit &ll proposed materials in draft or mock-up form, not
final print, Also, please do not use form FD-2253 for this
submission; this form is for routine use, not proposed materials,




Page 3
NDA 19-763

Please submit one market package of the drug when it is available.
We remind you that you must comply with the requirements for an
approved NDA set forcth under 21 CFR 314.80 and 314.81.

1¢f you have any queations, please contact:

Ms. Cathie Schumakaer
Project Manager
Oucology Drug Products
(301) 443-5197

Sincerely yours,

Ro:er: Temple, M.D,

Director
Office of Drug Evaluation I
Center for Drug Evaluation and Research
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I!EX' (sterile ifosfamide)

WARNING
Ifex shculd be administerad under the supervision ¢f a qualified
physician experisnczd in the uze of cancer chamctherapeutlic agsats.
Urotoxic side effects, sespecially hemerzhagic cyftit11/ az well as
CNS toxicities such as confuszisn and comaz have been associated

with the use of Ifex.. When they occur, they may rsgalire cessalicon

of 1fax thecagy. Szvers myslesupprsssion hag besn Zapsriad.

DESCRIPTION

s

da§

EX (starile ifgsfanide) single-dcosze visls for cons itution and
adainistration by 1nt:ave: ve infusicn each ccontwain 1 gram er 3

grams of sterile ifssfamids. Ifcsfamice is a chamotherapeutic

agent chemically relsied £2 the ni::cgei mugtases and 2 synthetic
analeg of cycloprosphamida, IZosfamide it 3-(2-chlorcethyl)-2-
{(?-chlorae:hyl)amino}tetrahyd:o-Zﬁ-},3, 2-¢xzza2phosphorine
2-oxide. The molecular fo:mulA is c731

molecular weight is 261.1. 1Its seructural formula is:

) oL _2°
P . -
| NHCH,CH,CI
N\\ :

CH,CH, CI

Ifosfamide is a white crystalline powder that .is soluble in
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CLINICAI, PEARMACOLOGY .

Ifosfamide has beer shcwn 85 require me:abolié activation by
microsomal liver enzymas ﬁo produce biologizally active
metabolizes. Activazien ¢ssurs by nydrowylation at the ring
carbon atsa 4 to form the unstable intarmediate

4-hydraxyifosfamide. Tais metalclite rapidly degradesz tz the

gtabls urinary metabolite $-%keicifosfamide. Cpening cf the ring

‘n aze aLes found. Enzymacic

tf
v
Z
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metatolitas of ifcsfamide nave besn shown t2 intersst wi
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]
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k
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neubaticn of DR with activated ifosfamide has
produced phesphotriesters. The trazatment of intact cell nuclei
méy also result in the formation of DNA-DNA cr&Sslinks. DNA
repair most likely occurs in G-1 and G-2 stage cells.

Pharmacokinetica -

V-
3

Ifc=famide exhibits dose-dependsnt pharmacokinetics
humans. A%t singls doses of 3.8 - 5.0 gm/m?, the plasma
con;ent?ationa decay biphasicﬁll and the mean terminal
elimination half-life islabcu: 15 hours. At dosas of 1.6 - 2.4
cm/i‘/day, the plasaa deéay is moneevponentizl ancd the temmiral
elimination half-1ife is about 7 hours. Ifosfamide is
extensively mezabolized in humans and the ﬁetab&lic pathways

&praar to be saturated at high &oses.

<
n
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1

4
Aftas administrstion of doses of 5 gm/m® of ~ C-labeled

1¢5sfamide, from 70 €tz 867 of the desed radicactivity was
recsvered in the u-ize, with about 61% of the dcse ancTated as
parent cespeund. At domes of 1.6 to 2.4 gn/a’ enly 12 €5 18) of

the dosz wis excretasd in the usine a:z unsthanzess doug withia 72

hours,

metabolism is excansive, 1T is al=o guizte variable ameony

patients.

In a study at Indiana University, 50O fully evaluable
Patien%é with germ cell testicular cancer were treated with
—
—“Fvl' . . . c L s ) : ot Vages
ifosfemide in combination with cisplatir and either vinblastine
or etopeside after failing (47 of 50 patiaents) at least twe prior

chametherapy regimsns'ccnsisting 34 cis;latin/vinblastine/bleomycin,

(PVB), cEisplatin/vinblastine/actinomycin C/blecaycin/

"

«in anZd

]

1
D

(8
in

cyclophosphamida, (VAES), or the cardination of ¢

etopcside. Patients were selected for ramaining cisplatin
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sensitivity because theyv had praviously rasgended ts a cispliatina

centaining ragizmen and had not prograsses while on tha cisplatin

containing ragizen ot within thras weeks of steppi

5

-»
4 an - - .

Patient3 served az the iz gun csntrs) based en the pramise Thar

leng tarm canplete responsesz could nct be achiaved By ratrzztmens

4 e N
with a regimen had previzusly respdnded arnd

o
[ 7]
«
o
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3]
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r
M3
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subsequently relupsed,

Ten of SO fully evaluable patients wers s2ill alive 2 ¢5 § years

2fter trsavmant. Four ¢f +hs 12 100ig Tazm Surv/ivors wara

INDICATION AND USAGZE
Ifex, yheflsed in combination with certain cther agprovad
Antinsozlasiic agents, is indicated for third-line chemetherzpy

of gern ce t-stic"lar czncer.

Continued use of Ifex is contraindicated in patisats wie
severely degresss=d boxne marrow function (Ses WARNINSS and
PRECAUTIONS gectiornz). Ifax is slso contraindicated in patisnts

Y X Ny ] . 9§ Myt LTAE.
vhe have demcnzirated & previcus hypersansitivity to it.
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WARNINGS

Urinary Systea

Urotcxlc side affacts, aspecially nemorrhagic cystitis, have
bean fraguently asssciated with the use of 1fax. It is
recommended that a uvinalvais should be ¢ctained prior tc each
dese of 1fex. 1f mizrsscopic hematuria, (é:ea,er’than 10 R2C's
per high poawer f£iald), Iz present, tnen subseguent administraticn
5houid be withneld un#il complete resolutieon.

3

$

serer adminiscrazion of Ifex snculd bhe given with vigsrius
cral or parenteral hydratien. .

Hematopoietic Syste=

obsaerved. Clcse hematcloglis
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blood cell (WBC) count, platelet csunt and hemoglobin should be
obtained prisr to each administraticn and at apprcepriale .
intervals. Urless clinically ecsential, Ifex-ghculd not be given
to patients with & WBC count belew 3650/pL and/or a platelet
count below 50,000/uL.
Céntrtl Nervous System -

Néurologic manifestations censisting of gomnolence,
confusion, hallucinations and in scme instances, coma, have been
reported fcllowing Ifex therapy. The occu;rencé of these

ByﬁPtoms‘requi:es Ciscontinuing Ifsx therapy. The gymptons have

®

-

usually been reversible eand supportive trerapy should be

maintained until their cemplaete resdlution.
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Pregnancy

Animal studies indicate that the drug is capable of causing

gene mutaticns and chromescmal famage in yive. Embryotexic and
teratogenic effactsy tave Leszn ctservad in mice, rats and rabkiss

at dcses 0.0S - 0.073 timas the human dsose. Ifssfamide can czuse
feral dzmage when adninistezed 0 & preg:aaé veman. If Ifay ig
used during pregnancy, ¢r if the pa-lent bescmes pzagnant whils
taking this drug, €he patiant shculd e apprised cf ths petentzial

hazard to the fetus.

PRECAUTIONS

General
If:x should be given cautiously te patients with impaires

renzl function a5 well &3 T those wizh compromised bone macrow
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ic surpressiorn.
Urine sticuld alsc ke examined ragularly for red cells which may
p:e:eg. hemo rhagic cystitis.,
Drug Interactions

The physician should be aler: for possible combined drug
actions, desirable or undesirakle, involving ifosfamide aven
though ifosfamide has besn used successfully concurrently with

other drugs, inecluding cther cytbtoxic drugs.
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‘ Wound Healing

osrmal wound hezling.
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Pregnanzy "Catagcryin". S22 WrBNINGS secxtion.

Iiosfamide ig euoratad in brezst milk%. Bezcauseg of zhe
potential £or sarious adverss events z2ad the tumerligenicity shour

<

for ifosgfamide in arimel studies, a decizion sheculd ke male

faralz ravs shewing & sigrnifizant incidencs ¢f
‘and mammary fibroadencmas.
Ths mutagenic poteatizl of ifcsiamide hes bheen doccumented in

bacterial systems in vitre and mammalian cells in vive. In vive,

ifosfamide has induced mutagenic affacts in mice and Dresschila

melanogastar germ c=2ils, and has induced g significant increzse

dominant lethal mutation

| I
ba ]

in male mice as well as racassive
sex-lirked lethzl mutations in ﬁfcsb;hila.

In préén&nt nice, resorptions insrezsed and ancmalies were
present at Day 135 afser 30 mg/m* dose of ifosfanmide was
adrinistersd on Day 11 of gestatisn. Embryclethzl effects were
observed in rats following the administration of §
of ifosfamide £rom the sixth thrcuch the fiftesnth<ay of
gestaticn and embrystexic effacts wer2 a pargnt'af:er éams

received 18 mg/m® doses cvar the same dosing period. Ifosfamide
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Adverse Reaction +Incidence

(%)

Alopecia 83
Nausea-Vomiting S8
Hematuria 46
Gross Hamaturiz 12 .
CNS Toxicity 12
Infection

Renal Impairmexat
tiver Dysfunction
Phlebitis

Fever

Allecogic Reactian
Anorexia
Cardiozoxicity
Coagulopathy , i
Censtipatiscn
Dermatitis
piarchea

Fatigue
Eypertension
Rypctansion
Malaise
Polyneurcpathy
Pulmonary Symptoms
Selivation
Stomatitis

HHHHHHHHHHHWHHPHNUO\&
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* Baszed uvpon 2,570 patients from the subilighed litsrataze
in 30 single agent sTucias
Hematologic Toxicity
Myelosupprezsicn was dzse-relzted and dose-limiting. It

consisted mainly of leukorenia and, IS & lasser extent,

9]

hrcmbocytopénia. A WaC csunt < 3CC0/pi is expected in 507 ef
the'patignts rrezted with 1ex single agant as doses of 1.2 gr/w?
per day for five consecutive days. &% +his de=e level,
thrombeeytopenia (;:ateléﬁs < 100,00C/x1) ¢cccurred in about 20%
of the patients. AT higher dccsages, ieuﬂc;eni; was almost |
universal, &nd at total desages of 16-12 gm/m’/cycle. one-half cf

the pazients hed a WEC count Lelow 1000/l and 8% .of patients had
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plateiet counts lags than 5C,CCORL. Mvelosuppr ion was usually
reversitble and traaiment can be given every 3 t2 & weeks.
Wren Ifax is used in cam-inaTieon with other my2losuppressive
agents, adiustman<ts in dosing ma2y Le nesscsary Patients who
exparience savyese myelosupsresgicn ars potentlally
risk for infection.
Digestive Systam

Nausea and vomising cotusrad in S2% cf the patients who

received Ifex. Tasv werz wiually zentrziled by standard

arriameric theranyv. Ctaer gaszrsintestinal side aflfacte include
ancrexia, Sizrrhzz a2nd in soms cagas, constipstion.

Urinary Systen

Q

rotoxicity cousiztad ef remsrchagic cystitie, dysuriz,

1

‘&:inary frequancy and other symptoms ¢f hladder Irritation.
Eemezuria occusied in € ©2 82% ¢f patients treated with Ifex.
Tae incidence and gavarity cf hexzaturia can be significantly
reduced by using vigerous hydratisn, a fracticnatad dose schedule
r J b L X - d < d. , £ 3 2 /m,
and alwssprotecicr such as mesna. At 2ily doses of 1.2 gn
~
for § consecutive dayif Ric osco iz beua.u::~ is expected in
ebout cne-half ¢f the patients and grses hematuria in gbout 8% cf
patients.
Rezal €oxicity ocsurzed in €% of the patients treated with

ifesfamide as 2 gincle =gent. Clintcal signe, such as elevation

creatinine cl-a—arce.
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were usually transient. They wers mcost likely to be related to
tusular damage. One episode of renal sunelar acidssis which

p*ogressed ints chroric renal fcz;u’e w&s. reoorx:d Proteinuriz
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Qnd acidosis alss cczsurred iz rare instances. Metabolic acidosis
wds reported {n 31¥% of patients in one study when Ifex was
administersd at doses »f 2.0 - 2.5 gm/mi/day for 4 days.
Central Nervous System

CNS side @ffacts wers shserves in 129 of patianta tIcated

ith Ifex. Those mcsS cinionly sesn ware scmnslenss, csnfusisz,

depraasive peychosis, and hallucinatizns. OCther less frequent
symptons include dizsiness, disoriantatlon, ard cranial nac-vs
dysfunction. Seizures and cdm2 Were ocsasisnally rapcerzed. The
incigence oI CNs‘taxzc ty mav be higher in patiants wWith altered

renal function.

Other
Alosecis occurred in agproximately 83% of the patients
treated with I‘c" az a single zgens. In combinazieon, this

and/or bilirubin wers noted in 3% ¢f the patients. Other less
frequent gide effects inclucded phlenizis, pulmorary symplicms,
fever of ucknewn origin, allargic reactions, g-omatitis,

cardiotoxicity, and pclyneurspathy.

OVERDOSAGE
No specific antidote for Ifex is known. Management of
°V*rd°=age would includs general suppertive meazures to sustain

the patient threugh any'pericd cf toxicity that miaht oeccur.




DOSAGZ AND ADMINISTRATION
"T€2x should bhe adminisczred inrravensusly at a desa of
1.2 gm/m? pex dayv for £ive consecurive days. Treatment is

rap2ated every three weaks or afzer rzaczvary from hematologic

hydraticn c2nsgissiag o

£
intravenous Zluid per dayv. AJmmis-ceecacr, such 25 mesna, should

':—,-‘-.' S~ e 3 . : F S Y ] - - 5 . . -

lnfusien Lazting 2 winimum ¢f 30 misusss.  Alzhough Ifan khas besn
i

ek erh g 2 - b T v : : 3

aaminiztered to & zmall numbar of metients with compreomised

Re=agis a=~ ] ot : .
2@ZaTIC a4/ oy ranal funsticn, studlias to asteb

Water for Injection USP or Baczarissiazis Water for Infecuich

US2 (banzyl alcohol or parakens preserved) to the vizl and
shazing to dissoslve. Use the quantity ¢f diluea® shown below teo

reconstitute the product:

Dosage Strenath Quantity of Diluent Final Concentration

1 gram 20 mL 50 mg/mL
3 gram 60 mL 50 mg/mL

Reconstituzed solutions are chemically and physically startle

for one wesk at 30°C or thres weaks a2t 5°C.
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Soluticns of ifzzfamide may be diluted further to achieve

Torcentrations of 0.5 &
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8% Dexntroue Injection,.USP
0.9% Sedium Chloride Injecztizn, US?
Lac:iated Rirger's I:jsction; us?
Starils Water for Inje:tion,'USF
Suckh admixiures, whan stored in large velume parenteral

lass bottles, Viaflsex bags age, ar

11
7
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n

chemically stabie for a% legast cne wesk 2% 30°C or six weaks 2%

5°c.

Injectizn, 0.$% Sodium 2nlsarids In
Insection), the use of iarge velume pasentsrzl glase botéles
Viasl or 222 pacs tnas centain 4 dias

i2zlex bags or PAZ® Pags that contein intarmediate
concentrazions ¢r mixtures of exzipients. (e.g., 2.5% Daxtrose
Injecticn, 0.43% Sodium Chleride Iinjestisn, or 5% Daxtrose and
C.9% Sodium Chleride Injection) is alsc aczeptable.

The microblolegical qualities cf tzs comsszituted praducts

0O
'y

Preparec admixtures should ba considsred, particularly where
unrreserved vehicles -are used.
Diluticns of Ifex not preparsl by constitusion with

Bacterioststic Water for Injectien, UZP; (penzyl alcshol or

parabans presarved), sghould beaﬁjsefw within 6

. Parenteral drug products shzuld be inspected visually for

particulate matter and discolcration prisr to administrazicn.

e

"
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BOW SUPPLIED

~1fmx (sterile ifoafamide)
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